We study the determinants of life span of convertible bonds issued between 1980 and 1998. About 60% of the bonds survive either to a call or to their maturity. The issuers of the remaining bonds are delisted during the life of their bonds. Calls and delistings shorten the average life span of convertibles from the original 17 years to an effective life span of only 7 years. Issuer's post-issuance performance and investment behavior affect the effective life of convertibles. Our results support the sequential financing hypothesis, as bonds issued by firms with speedier investment schedules have shorter life spans.
Introduction
Two points in the life cycle of convertible bonds have received lively research interest, namely their birth in issuance, and their "death" through a call. However, besides recent studies by King and Mauer (2012) , and Grundy and Verwijmeren (2012) , few papers consider the entire life cycle of convertible bonds and the joint determinants of their tenure. We aim to fill that gap with this study. We track the life of a convertible bond sample that was initially issued between 1981 and 1998, and study determinants of the effective life of those bonds.
Our study has two main goals. First, we seek to provide information concerning factors that affect the end of life for these bonds. How common is it for them to be called vs. how many of them mature as bonds? How many of them cease to exist for other reasons, such as mergers and firm failures? Secondly, we observe certain design features in convertible bonds, and relate those design features to existing literature that motivates their usage. Features such as conversion premium, coupon rate, maturity, callability and call protection all come with potential costs and benefits. We seek to evaluate how the use of these design features is related to the subsequent behavior of the issuing firms. The existing studies on call policy of convertible bonds focus on factors such as yield differential and conversion premium as determinants of call policy. Our focus is different, as we measure the calendar time that the bonds remain active beyond their call protection period. Our results should be of interest to convertible bond investors such as commercial banks, whose ability to remain invested in the issue is limited after a forced conversion to equity, and to hedge funds holding a convertible bond as one leg in a convertible arbitrage portfolio. For both groups, an unexpected shortening of the life of a convertible bond would present unexpected transaction costs.
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Our results indicate that many convertible bond issuers are delisted during the life of the convertible. Out of our 955 sample bonds, only 60% remain active to either a call announcement or to original maturity. Over 65% of the delistings, counting for about 26% of the original sample, occur due to mergers, while about 12% of the original sample is either liquidated or dropped by the stock exchange. Both calls and delistings have the effect of significantly shortening the effective life span of convertible bonds. For the overall sample, the effective life span falls from an original time to maturity of about 17 years to a realized life span of about 7 years. In observing the connection between the design of convertible bonds and their eventual life cycle, we exclude bonds whose issuers are delisted, as we assume that mergers and bankruptcies are not foreseen at the time of the issuance.
We find that features in the original bond design have a limited effect on the length of the bond's life. Bonds with longer original maturities survive longer as bonds, and bonds with higher (original) yield advantage tend to be called sooner. Call protection type and conversion premium fail to affect the bonds' life cycle in a consistent manner. Issuer's performance after issuance, however, has a significant effect on the life span of the convertible. Higher post issuance stock returns shorten the life of convertibles, and improvements in an issuer's credit rating have a similar effect.
Most interestingly, firms with high capital expenditures subsequent to issuance call their bonds sooner. That finding is consistent with the sequential financing hypothesis, forwarded by Mayers (1998) . Using three different measures suggested by Korkeamaki and Moore (2004) to gauge convertible issuers' post-issuance investment activity, we find that firms with speedier investment schedules tend to call their bonds more quickly. The connection between the bond's tenure and its issuer's subsequent capital investments is robust to controlling for several issue, 4 issuer and market characteristics, including the variables noted above, and factors such as issuers' Tobin's Q at issuance and issuers' stock return volatility after issuance.
Our regressions with sub-samples that are specific to certain security design features show that the connection between the length of convertible bond life cycle and issuer's capital expenditure growth is present in samples with different call protection types and in different time sub-samples. When we study sub-samples that are based on whether the issue is an equity-like or a debt-like convertible, as defined in Lewis, Rogalski, and Seward (2003) , we find that the connection between life span beyond call protection and investment growth is present only in the debt-like convertible bond sample. This suggests that with equity-like convertibles, issuance motives other than sequential financing play an important role. 
Determinants of issuance and calling of convertible bonds

Issuance motives
The literature provides several different motivations for issuance of convertible bonds.
The proposed motives are not mutually exclusive, and empirical studies have failed to provide conclusive evidence for one being more important than the others in motivating convertible bond usage. Green (1984) and Mikkelson (1980) highlight the value of convertibles in incentive alignment among security holders. At issuance, the conversion feature reduces the risk inherent in bonds, and thus can entice investors to invest (Brennan and Schwartz, 1988) . Lewis, Rogalski, and Seward (2003) find that convertible bond issuers have better investment 5 opportunities but lower investment growth, which leads them to suggest that convertible debt alleviates overinvestment problems. Stein (1992) suggests the use of convertibles as backdoor equity. Firms that ultimately want to issue equity resort to convertibles because equity is prohibitively expensive for them to issue. Convertibles can also satisfy an investor's appetite for equity. Papers by Brown, Grundy, Lewis, and Verwijmeren (2012) and de Jong, Dutordoir, and Verwijmeren (2011) focus on the recent expansion of private (144A) issues in the convertible market. They suggest that firms issue convertibles privately to hedge funds engaging in convertible arbitrage. The firms save on issuance costs, compared to a public seasoned equity offering, while enabling hedge funds to form arbitrage portfolios consisting of convertible bonds and short positions in the underlying stock.
2 Lewis and Verwijmeren (2011) note the speed of financial engineering, continuously creating new issue features in hybrid securities such as convertible bonds. For example, towards the latter part of their sample that runs from 2000 to 2007, more than half of the convertible bonds are cash-settled -a feature that was non-existent during our sample years.
Convertibles have also been suggested as vehicles to finance sequential financing needs (Mayers, 1998; Wang, 2009) . The sequential financing motivation of convertible issuance suggests that due to agency costs between management and investors, financing is obtained gradually. The firm issues a convertible bond to finance the first sequence, and then, at the time the firm is ready for the following sequence, it forces conversion of the convertible, reducing debt on the balance sheet, which allows financing of the next sequence.
Call determinants
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Under perfect market assumptions, the firm should call its convertible bond as soon as the conversion value of the bond reaches the stated call price (Ingersoll, 1977; Brennan and Schwartz, 1977) . When the value of the bond exceeds the conversion value, a potential for wealth transfer from bond holders to stock holders exists, which increases management's incentive to place a call (Byrd, Mann, Moore, and Ramanlal, 1998) . However, the notice period between the call announcement and the time of eventual conversion/redemption limits management's ability to transfer wealth. As opposed to conversion to equity, redemption by convertible holders requires cash, and couldeven jeopardize the financial health of the firm (Jaffee and Shleifer, 1990) . Paired with the higher transaction costs of redemption, firms predominantly call their convertibles only when a sufficient safety premium exists. Asquith and Mullins (1991) cite a conversion premium of 20 to 25 percent as the premium "most often mentioned by investment banks". Call protection terms and safety cushion account for a large portion of the observed premium (Asquith, 1995) .
The difference between the coupon interest of the bond and the dividend yield of the stock should be a significant factor in the firm's incentives to call the bond. When a dividend yield advantage exists, the firm may let the bond remain uncalled. In such case, savvy investors will voluntarily convert to equity, which saves the firm transaction costs, while "sleeping" investors will fail to notice the yield differential (Constantinides and Grundy, 1987) . Recent findings by Grundy and Verwijmeren (2012) support the importance of yield advantage in explaining earlier reported delays to call convertible bonds. They find that dividend protection, which has become a common feature in more recent convertible bond issues, and abolishes the effects that dividends would have on investors' conversion decision, has reduced call delays significantly. 7
The life cycle of convertible bonds
Few studies consider the life cycle of convertible bonds in its entirety. Asquith (1995) studies convertible bonds issued between 1980 and 1982 to determine whether the call policies used by the issuing firms are optimal. More recently, King and Mauer (2012) and Grundy and Verwijmeren (2012) use a similar strategy. These works focus on the determinants of the call policy, with less emphasis on the security design. Bhabra and Patel (1996) compare convertible bonds that ultimately bring equity to the firm's capital structure against those that fail to do so.
They find that the two groups come with similar contract terms, but that firms whose bonds remain bonds tend to be riskier, smaller, less profitable, and have lower market-to-book ratios.
These findings lead Bhabra and Patel (1996) to label the latter group 'mimickers'.
In the current study, we observe both the initial security design features and the subsequent call behavior. We seek to explore the determinants of the length of the life cycle of convertible bonds, and both security design and call behavior should have an effect on it. While most of the literature on calls of convertible bonds observes the relation between the firm's stock price and the conversion price of its convertible bond, our main variable of interest is the time that the convertible bond remains as a bond. Since call protection disallows the issuer to call the issue while the protection is in effect, we are interested in the time period after the call protection has expired.
Sequential financing is forwarded by Mayers (1998) 
Data
Most of the issue-specific data used in this study come from Securities Data Corporation's (SDC) New Issues database. Altogether, SDC reports 4,262 convertible bond issues between 1980 and 1998. Tofocus on a relatively homogenous group of convertible bonds, we exclude all issues with the following characteristics from the sample: (1) original maturity of two years or less, (2) variable coupon rate (including reset issues), (3) issues exchangeable or convertible to a security other than the issuing company's common stock, (4) issues that were combined with 9 other types of securities. Also, issues for which neither SDC, issuance announcements on LexisNexis Academic Universe, SEC's Edgar database nor Moody's Industrial Manuals provide call protection terms were rejected. For the remaining sample, primary SIC codes were obtained from
Standard & Poor's COMPUSTAT database. After elimination of issuers with primary SIC codes between 6000 and 7000 (financial institutions), the final sample consists of 955 convertible bond issues.
As of 2007, nine years have passed since the last bond in this sample was issued. This allows us to observe a significant portion of their realized tenure. We gather information on which of our sample bonds have been called, and track issuers for potential delistings. We have identified call events from call announcements using the Lexis-Nexis Academic Universe and
Bloomberg. The delistings are captured from the CRSP database, so that the issuer is classified as delisted if a delisting code appears for it in the CRSP database before either a call event or the maturity date of the convertible bond. If no call announcement for the bond can be found in either Lexis-Nexis or Bloomberg, and the issuer's stock remains active according to CRSP, we classify the bond either as matured or as still running, depending on its original maturity. At the end of 2007, 43 out of the original 955 bonds are still determined to be active. Their continued existence is confirmed using Bloomberg.
Convertible bondscould retire prior to their maturity in ways other than through a call by the issuer. Besides termination of issuer's stock through either a merger or a bankruptcy, Grundy and Verwijmeren (2012) note exchange offers by issuers, full exercises of put features and full voluntary conversions by investors as possible ways the life of a convertible bond may end. In this study, we have concentrated on calls and maturing bonds, while also capturing delistings due to various reasons. The above-mentioned alternative causes of convertible bond retirement are relatively infrequent 4 , and besides exchange offers, they are outside the control of the bond issuer. Table 1 provides information about our sample. In Panel A, we segregate the delisted issues further, based on the delisting codes from CRSP. The most common reason for delistings is mergers. About 66% of the delisted issuers disappear from the CRSP database for that reason.
Numerous issuers also confront business difficulties, as 111 out of the total 379 delisted issuers are either liquidated or dropped by the stock exchange.
Insert Table 1 In Panel B of 
Determinants of convertible bond life span
In this section, we turn to regression analysis to study determinants of the tenure of convertible bonds.
Variables used in the regression analysis
As Asquith (1995) and numerous subsequent authors point out the importance of call protection in lengthening the life of convertible callable bonds, our main interest is in the bonds' tenure past their call protection period. Therefore, in our regression specifications, the dependent variable is set to capture the length of the time period after the bond's call protection expires.
We do not rely on the first call information in the SDC database because for bonds with soft call protection, first call is typically defined to equal the issue date. We specify our dependent variable PASTPROT as follows:
where t end represents the time from issuance to either the bond's call date or maturity, whichever is sooner, and t prot is the time from issuance to the end of the bond's call protection period. For bonds that remain active at the end of 2007, we assume that they continue to run through their maturity. Our aim is to observe the effects that both the initial design, and the call policy determinants have on the tenure of convertible bonds. Therefore, our regression analysis excludes bonds that are eventually delisted, under the assumption that their delistings were not foreseen and predicted at the time of the issuance 7 .
policy of convertible callable bonds. Conversion premium is the key variable in most prior studies, and we expect bonds with higher original conversion premium (CONVPREM) to live longer. A yield advantage of the bond over the underlying stock could cause the firm to rush calling its convertible. Accordingly, a high yield advantage (YIELDA) should shorten a bond's life. 8 Firms with greater stock returns after the issuance will have the conversion options in their convertible bonds in-the-money sooner. As issuers are thus able to force conversion sooner, this could shorten the time to call. We measure post-issuance returns with variable RET, which captures the issuers' cumulative stock returns during the 500 trading days (2 years) following the issuance. 9 Stock volatility could induce firms to allow an additional safety premium to accumulate before mounting a call on their convertible bond. We control for that effect with the variable POSTVOL, which represents the standard deviation of the issuer's stock returns, measured during the 250 trading days after the issuance.
High coupon (COUPON) bonds are less likely to offer a yield advantage, but they are also more likely to be called for refinancing, which should further shorten the life of those bonds.
Decreases in corporate bond yields will also induce some issuers to call their bonds for refinancing. We control for that effect with the variable RATECHG, which measures the change in Moody's AAA corporate bond yield index from issuance to three years after it. 10 At the firm acquired prior to a call or maturity, we are able to determine that the bond continues its life after the deal. However, it is difficult to track all of the bonds in a consistent manner through a merger. We have therefore decided to discard those bonds from our regression samples. 8 While most of our issue-specific data come from the SDC, we have used Compustat as a secondary data source in cases where SDC reports missing data points. Yield advantage is missing for a large number of our sample bonds in the SDC database, which is why we have used SDC's original yield minus Compustat's dividend yield at issuance as our proxy of yield advantage. 9 We also use the five-year post-issuance return as an alternative measure. 10 Data come from The Federal Reserve Bank of St. Louis. We use annual averages of the index. The three-year time window is motivated by the normal call protection period being around three years. However, using 5-year changes instead of 3-year changes yields identical inferences.
14 level, improvements in the issuer's credit rating could allow refinancing at a lower rate, and thus provide a motive for an earlier call of the convertible. We obtain issuers' Moody's credit ratings three years after the issuance from Thomson One, and compare them to the same ratings at issuance, as reported by the SDC New Issues database. The credit rating improves for 43 bonds in our sample, and deteriorates for 16 of them. We use an indicator variable for positive rating changes (RATING+) to control for any effect that they would have on the firms' call behavior.
Some of the calls may be motivated by a large amount of voluntary conversion, in which case the company would institute a so-called "clean up" call. By controlling for the amount of the issue outstanding at the time of the call (OUTSTANDING = amount outstanding at call/original proceeds), we control for that effect.
Given that we measure the time between the end of the call protection period and either call or maturity with our dependent variable, it is obvious that the bond's original maturity affects that measure. We include the variable LOGMAT (defined as log(1 + time between call protection end and maturity) ) to capture the effect of original time to maturity on the realized maturity.
Korkeamaki and Moore (2004) 
where C i = capital expenditures in each year i following the issuance, and A i = total assets at the end of each year i, i = 1, ..., 5. Firms with high investments occurring soon after the issuance exhibit high CAPRATE values, and are more likely to call sooner, which, according to the sequential financing hypothesis makes them ready to finance their next investment sequence.
Therefore, a high CAPRATE value should shorten the bond's life. Lewis, Rogalski, and Seward (2003) motivate measurement of convertible bond issuers' behavior relative to their industry.
Thus, we also define a version of the CAPRATE measure where each year's industry median (C t /A t ) is subtracted from the firm-level observation as our main measure of a firms' postissuance investment behavior. 11 We denote the industry-adjusted measure as CAPRATEIND.
Some of the firms in our regression sample (53 out of 447 firms), discontinue reporting capital expenditures in Compustat at some point after the issuance. While our main sample consists of only firms with available capital expenditures throughout the CAPRATE measurement period, we consider among our robustness tests a possibility that capital expenditures are not reported because they do not exist.
As an alternative proxy for post-issuance investment growth, we use TIMING, which is also defined and used by Korkeamaki and Moore (2004) . For TIMING, we calculate the issuer's cumulative capital expenditures for the five years following the issuance, and then track when those expenditures surpass the proceeds of the issue. TIMING is the number of years when the cumulative capital expenditures exceed the proceeds from the convertible. Thus, TIMING varies from 1 to 5.
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Finally, we include a size proxy (log(total assets)), measures of relative proceeds (proceeds/total assets), and leverage (total debt/total assets), and a growth option proxy (log(Tobin's Q)) as control variables. They are all commonly used proxies in studies of convertible bond calls. Time variation affects several variables in our models through business cycles. Also, convertible bond issuance activity (see our Table 1 ), usage of call protection (see Korkeamaki and Moore, 2004) , and other innovations in convertible bond design (see Lewis and
Verwijmeren, 2011) introduce time variation into our sample. To ensure that such variation does not cause our models to be biased, we use issue-year dummies in all of our regression specifications. In the interest of space, we do not report the coefficient values for the issue-year dummies in our tables. 
Regression results
We begin the regression analysis of our data in Table 2 . In column (1), we show our base model, where all the aforementioned control variables are included. We are measuring the postissuance investment growth with the variant of the CAPRATE variable that excludes firms that fail to report a value for capital expenditures in any of the five years subsequent to the issue. Not surprisingly, the bond's original time to maturity past call protection is positively related to its eventual life span. The coefficient for protection type is negative albeit statistically insignificant.
Although Korkeamaki and Moore (2004) show that protection type is related to a firms' subsequent investment growth so that firms with faster investment growth provide weaker call protection, our results indicate that bonds' tenure past their call protection period is somewhat 12 Additional variables that we have considered in unreported regressions include change in assets in the year of the issuance (motivated by Lewis, Rogalski, and Seward, 2003) , market-to-book in years after the issuance (motivated by King and Mauer, 2012 as a control for agency issues related to the call decision), and an indicator for private issues (motivated by different motives for issues directed to institutional investors, e.g., in de Jong, Dutordoir, and Verwijmeren, 2011). Inclusion of these additional variables leaves our reported findings intact.
shorter for bonds with stronger call protection. As expected, yield advantage is inversely related to the bond's life span beyond its call protection, indicating that bonds that offer higher yields than their underlying stocks tend to be called sooner. The indicator for positive credit rating changes enters with a strong negative coefficient, supporting the notion that firms that experience improvements in their credit terms call their outstanding convertible bonds sooner. Our test variable CAPRATE enters with a negative and significant coefficient, indicating that firms that invest sooner appear to be calling their bonds sooner. In summary, besides the original maturity, other security design features seem to play a very minor role in determining the life span of convertible bonds beyond their call protection period. Meanwhile, the firm's post-issuance success, measured by stock returns, credit rating changes, and investment growth seem to be important determinants of the bond's life cycle.
In column (2), we re-estimate CAPRATE, assuming that a missing observation for capital expenditures in a year indicates that the firm had no capital expenditures that year. The sample grows by 53 observations, which indicates the number of firms with a missing value for capital expenditures in any of the five years subsequent to issuance. The connection between capital expenditure growth and the life span of the convertible is robust to this alternative definition.
Among control variables, the original coupon rate and the post-issuance interest rate change enter now with a statistically significant positive sign and findings regarding yield advantage strengthen somewhat. Otherwise, the results are very similar between the first two columns of Table 2 .
Insert Table 2 18
In column (3) of Table 2 , we use TIMING as our measure of firms' post-issuance investment behavior. The expectation for TIMING is the opposite to that of CAPRATE, as a larger value for TIMING indicates a slower accumulation of capital expenditure investments.
The coefficient for TIMING is positive albeit not statistically significant. CAPRATE takes into account the investment growth relative to the whole firm, whereas TIMING relates capital expenditures to the size of the issue. This part of the effectcould be captured by the control variable for relative proceeds. The coefficient of TIMING strengthens when we leave PROCEEDS out of the regression, but it remains still slightly below the conventional levels of statistical significance (results not reported in detail). We will focus on the CAPRATE measure in our subsequent tests.
In column (4) of Table 2 , we employ the industry-adjusted CAPRATE measure (referred to as CAPRATEIND), still assuming that non-reported capital expenditures mean no capital expenditures. Compared to results in column (2), the inverse relation between capital expenditure growth and life span beyond call protection period gains additional statistical strength. In column (5) of Table 2 , we rerun the column (1) specification while using five-year cumulative returns in place of the two-year returns considered earlier. Our results regarding CAPRATE become even stronger in this specification.
In column (6) of Table 2 In summary, the results in Table 2 suggest that factors related to both optimal call policy and post-issuance growth of investment opportunities play an important effect on the life span of convertible bonds. The findings on yield advantage (YIELDA) and capital expenditure growth (CAPRATE/CAPRATEIND) are consistent across the specifications reported in Table 2 . Also, the notion that convertible bond financing is used by marginal bond issuer receives support, as firms with good post-issuance performance and those firms whose credit rating improves tend to call their bonds sooner.
Time variation in the connection between life span and investment growth
Our findings could be affected by changes in the structure of the convertible market and types of issues during our sample period. For example, Korkeamaki and Moore (2004) report that the dominant type of call protection among U.S. issuers shifts from soft call protection to hard call protection around 1990. Recall the role of financial innovation in changing the landscape of the convertible bond market through time (Lewis and Verwijmeren, 2011).
Although the issue-year dummies that we use in all of our regressions should reduce such concerns, we further evaluate whether any such changes in markets and bond design affects our findings reported above, by splitting our sample into two time periods. In the first two columns 20 of Table 3 , we rerun the regression specification from column (1) of Table 2 , with time-specific sub-samples. We divide our sample somewhat arbitrarily by including issues in years [1980] [1981] [1982] [1983] [1984] [1985] [1986] in column (1) of Table 3 , and issues from 1987 to 1998 in column (2). 13 Our findings regarding CAPRATE persist in both time periods, albeit the coefficient loses some of its size and statistical significance in the latter sub-sample. Among other variables, relative proceeds and conversion premium are significant only in the earlier period, whereas yield advantage and post-issuance volatility are significant only in the latter period. Also, the effect of post-issuance rating changes on the life span is much weaker in the latter period.
Another aspect that has changed drastically in the convertible bond market in the last few years is the prevalence of private issues, issued under rule 144A. Brown, Grundy, Lewis, and
Verwijmeren (2012) report that in the period from 2000 to 2008, 85% of convertible issues in the SDC database are private issues. The behavior of these private issues might differ from the public market, as a large proportion of the investment in them comes from hedge funds that engage in convertible arbitrage (Brown, Grundy, Lewis, and Verwijmeren, 2012) . Within our sample, 153 issues, or about 16%, are private. However, only four of those issues live to either a call announcement or maturity. As mentioned above, in unreported tests we include a dummy variable for those issues. The dummy enters with an insignificant coefficient in our regressions, and alternatively leaving those four issues out of our regression samples has no effect on our findings.
Insert Table 3 13 Even in these regressions, we include issue-year dummies to control for time variation within each sub-sample.
We repeat some of the robustness tests from Table 2 also in the time-specific sub-samples.
Columns (3) and (4) of Table 3 indicate that accounting for industry-effects in investment growth by using industry-adjusted capital expenditures strengthens the connection between capital expenditure growth and convertible bond life span. In columns (5) and (6), the analysis is again repeated for END as the dependent variable. The results weaken, and for the latter time period, they are no longer statistically significant.
The evidence reported in Table 3 suggests that the relative importance of determinants of the life span of convertible bonds has varied somewhat through time. Factors related to firms' post-issuance investment growth (CAPRATE/CAPRATEIND) and performance (RET and RATING+) have weakened over time, with rating changes losing their statistical significance in the latter half of our sample period. Also, the size of the issue affects its subsequent tenure only among earlier issues. In contrast, yield advantage (YIELDA) and post-issuance volatility (POSTVOL) have emerged as significant determinants of convertible bond life span during the latter part of our sample. Korkeamaki and Moore (2004) show that call protection type is related to the subsequent investment patterns of convertible issuers. While our evidence above suggests a minor role for call protection type in determining convertible bonds' tenure past their call protection period, we next study further whether differences among bonds with different call protection types influence our findings. In column (1) of Table 3 , we exclude bonds that were issued without call protection, and thus include only bonds with either soft or hard call protection. 14 As bonds without call protection are callable from their issue date, they could introduce a bias into our 14 Recall that all our regressions exclude bonds with absolute call protection.
Security design and the connection between life span and investment growth
22 measure of PASTPROT. However, the results are very similar to those reported earlier, indicating that presence of bonds with no call protection does not affect our results.
Insert Table 3 In columns (2) and (3) of Table 3 , we isolate the effects of call protection type choice by running regressions in sub-samples that include only convertible bonds with soft or hard protection, respectively. Although the effects of some of our control variables, such as firm size, relative proceeds, and post-issuance volatility on convertible bond tenure seem to vary by call protection type, the effect of post-issuance capital expenditure growth remains intact in both subsamples.
Lewis, Rogalski, and Seward (2003) argue that because convertible bonds contain numerous contract terms that can be used to adjust their implications, it is not meaningful to observe individual contract terms in isolation. They propose compiling a single measure of likelihood of conversion to equity using the Black-Scholes model. Their measure allows them to divide convertible bonds to equity-like and debt-like issues, where the latter group exhibits a lower likelihood of conversion. 15 We follow Lewis, Rogalski, and Seward (2003) work, and classify our convertibles as either bond-like or equity-like. 16 Columns (4) and (5) of Table 3 show the results for regressions with equity-like and debt-like sub-samples, respectively. Unlike Lewis, Rogalski, and Seward (2003) , we find debt-like convertibles to be more common than 23 equity-like convertibles in our sample. The two convertible types appear to differ markedly when it comes to determinants of their life span. Ex-post returns and rating changes are statistically significant determinants of bond life span only among debt-like convertibles, and the same holds also for our test variable, CAPRATE. In the equity-like sub-sample, CAPRATE exhibits a positive, albeit insignificant coefficient. It is feasible that sequential financing is not an important issuance motive for equity-like convertibles. Bonds with a higher likelihood of conversion to equity may, for example, be bonds that are used more often in convertible arbitrage, as Brown, Grundy, Lewis, and Verwijmeren (2012) suggest.
Conclusions
We study the life cycle of convertible bonds issued between 1980 and 1998 by U.S. firms.
Our aim is to study how both security design features and the firms' subsequent performance and investment behavior affect the bonds' tenure. Secondly, we report the life span of the sample of 955 convertible bonds issued during our sample period.
We find that design features, such as call protection type, coupon rate, and yield advantage at issuance have a significant effect on the life span of convertible bonds. We further find that the firm's post-issuance performance is inversely related to convertible bonds' life span. Namely, bonds issued by firms with greater post-issuance stock returns and firms with positive credit rating changes tend to live a shorter period after their call protection expires. Our most interesting finding is that firms with heavy investment schedules soon after the issuance tend to have bonds with shorter life spans. This is consistent with the sequential financing hypothesis (Mayers, 1998) .
In checking the robustness of our findings, we confirm that our results are similar when we use alternative measures of the life span of our sample bonds, and they also persist in subsamples based on time, call protection type, and more general security design measure by Lewis, Rogalski, and Seward (2003) . Table 1 Characteristics of the sample by bond outcome and protection type Table 2 Regression results
The dependent variable PASTPROT is defined as log(1+ (time(in years) to end of life minus time to end of protection)). END is defined as log(1+time to end of life). For called bonds, end of life is the call date; for matured bonds it is the maturity date. LOGSIZE is log(total assets in year of issuance). LOGMAT is log(1+(time to maturity -time to end of call protection). PROCEEDS is the ratio of proceeds to total assets. PROTTYPE is defined as 0 if there is no call protection, 1 if call protection is soft, 2 if it is hard, and 3 if it is absolute. CONVPREM is the conversion premium at issuance. LEVERAGE is the debt ratio in the year of issuance. YIELDA is the issue's yield advantage when new. RET is the cumulative raw returns during the 500 trading days (2 years) after issue, and RET5 is a similar measure for 5 years. COUPON is the coupon rate. CAPRATE is a 5-year weighted average of capital expenditures, and CAPRATEIND is the difference to the industry median for the same measure. TIMING is the number of years it takes for the issuers to spend the issuance proceeds on capital expenditures. POSTVOL is the standard deviation of daily stock returns in the year after issuance. LOGQ is log (Tobin's Q). RATECHG is the change in Moody's AAA corporate bond index yields in three years following the issuance. OUTSTANDING is the amount of the issue outstanding at call/issuance amount. RATING+ is an indicator variable for those issuers whose Moody's credit rating improves from issuance to three years after issuance. Robust t-statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Table 3 Regression for time-specific subsamples
The variables are defined in Table 2 . The dependent variable is PASTPROT in columns (1)- (4), and END in columns (5) and (6). Year<1987 are those issued before 1987, and Year>1986 are those issued after 1986. Robust t-statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Table 4 Regression for security design-specific sub-samples
The variables are as defined in Table 2 . The dependent variable is PASTPROT. Column 1 represents bonds from the sample with either soft or hard call protection. Columns 2 and 3 split the sample by soft or hard call protection. Columns 4 and 5 split the sample by whether the bonds are closer to bonds or equity, in the manner of Lewis, Rogalski, and Seward (2003) . Robust t-statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. 
